Introduction
As we know, the most physical problems cannot be treated exactly. Then it is necessary to develop some approximation procedures which lead us to approach the exact result with appropriate accuracy. The most and the usual important approximation procedure method for solving problems in quantum mechanics is perturbation theory in the Schrödinger picture. It provides us an effective method to compute the approximate solutions of many problems which cannot be exactly solved by using the Schrödinger equation. As in the standard quantum mechanics, the perturbation method can be developed in the path integral framework of quantum mechanics [1] .
In the last decades, perturbation expansion of the path integral has been used to give the exact Green's functions for delta-function potential problems [2] , [3] , non-relativistic Coulomb system [4] , inverse square potential [5] , and to yield the Dirichlet boundary conditions for the nonrelativistic problems [6] and for the relativistic problems by summing the delta-function perturbation series [7] . Also the perturbative approach was recently successfully used for deriving the energy Green function for the step potential [8] .
In this paper, we would like to add a further application and a contribution of the perturbation method of the path integral. This contribution, not treated in our knowledge and in this context, concerns the energy Green function of the quantum Liouville problem [9] via summing over the perturbation series.
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Path integral for the exponential potential via sum over the perturbation series
We consider the classical Lagrangian:
where
and 0 V is the strength of the potential. The Feynman propagator is defined by:
is the formal measure on the path space. If we split the Lagrangian into the free part and the interaction part, we can show that the feynmann propagator takes the form:
is the free particle propagator given by:
Now we take the Fourier transform of  
which can be rewritten as: , , 
We take the bilateral Laplace transform of
We remark that the integrals over x and n x have a convolution form and they are easy to perform them as follow:
. We know that the integral is the bracket is
Now we perform the integral over T :
After inserting the last formula in (14) we find a recurrence relation for : 
(18) and so on. If we continue the recurrence to the lower order, we remark that we are in the need of 
Conclusion
In our work, we have added a further application and a contribution of the perturbation method of the path integral. This contribution, concerns the calculation of the energy Green function of the Liouville system via summing over the perturbation series. This approach and the used method will, and without doubt, serves to bring another contribution for solving non explored problems.
